All phox homology (PX) domains from Saccharomyces cerevisiae specifically recognize phosphatidylinositol 3-phosphate.
Phox homology (PX) domains are named for a 130-amino acid region of homology shared with part of two components of the phagocyte NADPH oxidase (phox) complex. They are found in proteins involved in vesicular trafficking, protein sorting, and lipid modification. It was recently reported that certain PX domains specifically recognize phosphatidylinositol 3-phosphate (PtdIns-3-P) and drive recruitment of their host proteins to the cytoplasmic leaflet of endosomal and/or vacuolar membranes where this phosphoinositide is enriched. We have analyzed phosphoinositide binding by all 15 PX domains encoded by the Saccharomyces cerevisiae genome. All yeast PX domains specifically recognize PtdIns-3-P in protein-lipid overlay experiments, with just one exception (a significant sequence outlier). In surface plasmon resonance studies, four of the yeast PX domains bind PtdIns-3-P with high (micromolar range) affinity. Although the remaining PX domains specifically recognize PtdIns-3-P, they bind this lipid with only low affinity. Interestingly, many proteins with "low affinity" PX domains are known to form large multimeric complexes, which may increase the overall avidity for membranes. Our results establish that PtdIns-3-P, and not other phosphoinositides, is the target of all PX domains in S. cerevisiae and suggest a role for PX domains in assembly of multiprotein complexes at specific membrane surfaces.